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/RV DYDQFHV TXH KDQ WHQLGR OXJDU HQ ORV xXOWLPRV DaQRV WDQWR HQ HO HVWXGLR GH QXHYRV
PxHWRGRV QXPxHULFRV FRPR HQ HO GHVDUUROOR GH OR TXH VH GHQRPLQD FRPR ?FLHQFLDV GH OD
FRPSXWDFLxRQ KDQ GDGR OXJDU D XQD QRWDEOH H[SDQVLxRQ GH OD PRGHOL]DFLxRQ QXPxHULFD
GH PXFKRV SUREOHPDV HQ LQJHQLHUxuD $Vxu GHVGH HO LQLFLR GH OD GxHFDGD GH ORV RFKHQWD
ODV VXVWDQFLDOHV PHMRUDV FRQVHJXLGDV HQ ORV HTXLSRV LQIRUPxDWLFRV HO LQFUHPHQWR GH VX
FDSDFLGDG HO HVSHFWDFXODU DEDUDWDPLHQWR GH FRVWHV HWF  KDQ SXHVWR DO DOFDQFH GH ODV
XQLYHUVLGDGHV ORV FHQWURV GH LQYHVWLJDFLxRQ \ ODV HPSUHVDV PHGLRV GH FxDOFXOR FDSDFHV GH
DERUGDU HO HVWXGLR \ PRGHOL]DFLxRQ GH PXFKRV SUREOHPDV UHDOHV GH DSOLFDFLxRQ SUxDFWLFD HQ
OD LQJHQLHUxuD
1R REVWDQWH KDQ VXUJLGR \ DVxu VH UHFRJHQ HQ OD ELEOLRJUDIxuD QXPHURVRV LQFRQYHQLHQWHV
GHELGRV DO DOWR FRVWH FRPSXWDFLRQDO TXH UHTXLHUH OD DSOLFDFLxRQ GH PxHWRGRV QXPxHULFRV
WDOHV FRPR ORV HOHPHQWRV qQLWRV YROxXPHQHV qQLWRV HOHPHQWRV GH FRQWRUQR R GLIHUHQFLDV
qQLWDV HQ OD UHVROXFLxRQ GH GHWHUPLQDGRV SUREOHPDV GH LQJHQLHUxuD FRPR SRU HMHPSOR OD
VLPXODFLxRQ QXPxHULFD HQ FLHQFLD GH PDWHULDOHV  ORV UHODFLRQDGRV FRQ HO WUDWDPLHQWR GH
GLVFRQWLQXLGDGHV PxRYLOHV HQ HO GRPLQLR ORV GH LPSDFWR D DOWDV YHORFLGDGHV  DVxu FRPR
QXPHURVRV SUREOHPDV HQ PHFxDQLFD GH rXLGRV   \ HQ HOHFWURPDJQHWLVPR  (Q OD PD\RU
SDUWH GH HVWRV FDVRV HO SURFHVR GH JHQHUDFLxRQ GH XQD PDOOD HqFLHQWH GH HOHPHQWRV SDUD
OD GLVFUHWL]DFLxRQ GHO GRPLQLR VH FRQYLHUWH HQ HO SUREOHPD SULQFLSDO TXH HQ RFDVLRQHV
UHTXLHUH XQ HVIXHU]R FRPSXWDFLRQDO PD\RU TXH OD PLVPD UHVROXFLxRQ GHO SUREOHPD
3RU HVWH PRWLYR HQ ORV xXOWLPRV DaQRV VH KDQ SURSXHVWR XQD VHULH GH PxHWRGRV QXPxHULFRV
HQ ORV TXH QR VH SUHFLVD SURSLDPHQWH XQD PDOOD GH HOHPHQWRV ORV PxHWRGRV ?VLQ PDOOD 
(Q JHQHUDO HO RE M HWLYR GH HVWRV PxHWRGRV HV OD REWHQFLxRQ GH XQD VROXFLxRQ DSUR[LPDGD HQ
WxHUPLQRV GH OD LQIRUPDFLxRQ HQ XQD VHULH GH SXQWRV GHO GRPLQLR VLQ UHTXHULU XQD PDOOD
QL FRQVHFXHQWHPHQWH XQD PDWUL] GH FRQHFWLYLGDG SDUD OOHYDU D FDER HO HQVDPEODMH GH
OD PDWUL] GH FRHqFLHQWHV $Vxu HO GRPLQLR GH VROXFLxRQ HVWxD IRUPDGR SRU XQ FRQMXQWR
GH SXQWRV QRGDOHV FDGD XQR GH ORV FXDOHV WLHQH DVRFLDGR XQ VXEGRPLQLR IRUPDGR SRU
ORV SXQWRV PxDV SUxR[LPRV /D DSUR[LPDFLxRQ D OD VROXFLxRQ HQ FDGD SXQWR YLHQH GDGD
FRQVHFXHQWHPHQWH HQ IXQFLxRQ GH ORV SXQWRV GH VX VXEGRPLQLR GH PRGR TXH VH JDUDQWLFH
HO FDUxDFWHU ORFDO GH OD DSUR[LPDFLxRQ
$XQTXH ORV SULPHURV PxHWRGRV VLQ PDOOD IXHURQ GHVDUUROODGRV HQ OD GxHFDGD GH ORV
VHWHQWD ORV WUDEDMRV PxDV LPSRUWDQWHV WDQWR GHVGH HO SXQWR GH YLVWD WHxRULFR FRPR GH
DSOLFDFLxRQ HQ HO xDPELWR GH OD LQJHQLHUxuD \ GH OD PHFxDQLFD FRPSXWDFLRQDO KDQ WHQLGR
OXJDU UHFLHQWHPHQWH $Vxu HQ  VH SURSXVR HO 0xHWRGR GH (OHPHQWRV ’LIXVRV  EDVDGR
HQ XQD LQWHUSRODFLxRQ SRU PxuQLPRV FXDGUDGRV SRQGHUDGD \ HQ OD TXH VH HPSOHD XQD PDOOD
DX[LOLDU SDUD SODQWHDU ODV HFXDFLRQHV GLVFUHWL]DGDV GHO SUREOHPD HQ XQD IRUPXODFLxRQ GH
WLSR *DOHUNLQ (Q HVWD PLVPD OxuQHD GH LQYHVWLJDFLxRQ VH GHVDUUROOxR SRVWHULRUPHQWH HO
?PxHWRGR /LEUH GH (OHPHQWRV GH *DOHUNLQ R ( OHP HQ W ) UHH * D OHUNLQ 0 HWK RG   (Q 
VH SURSXVLHURQ RWURV PxHWRGRV TXH FRPELQDQ DSUR[LPDFLRQHV SRU PxuQLPRV FXDGUDGRV
SRQGHUDGDV \ IRUPXODFLRQHV GH FRORFDFLxRQ SXQWXDO  GH PRGR TXH QR VH UHTXLHUH QLQJXQD
PDOOD DX[LOLDU (VWRV PxHWRGRV SHUPLWHQ GHVDUUROODU IRUPXODFLRQHV HVSHFxuqFDV VHJxXQ HO

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WLSR GH IXQFLxRQ GH SRQGHUDFLxRQ TXH VH HVWDEOH]FD 
(Q HVWH DUWxuFXOR VH SUHVHQWD OD DSOLFDFLxRQ GH PxHWRGRV GH PxuQLPRV FXDGUDGRV PxRYLOHV
FRQ IRUPXODFLRQHV GH FRORFDFLxRQ SXQWXDO SDUD OD UHVROXFLxRQ GH SUREOHPDV GH SRWHQFLDO
HQ DSOLFDFLRQHV HQ OD LQJHQLHUxuD
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/D LGHD ExDVLFD GH ODV DSUR[LPDFLRQHV SRU PxuQLPRV FXDGUDGRV PxRYLOHV FRQVLVWH HQ
XQD LQWHUSRODFLxRQ ORFDO SRU PxuQLPRV FXDGUDGRV SRQGHUDGRV FX\R UDQJR GH YDOLGH] HV
HO VXEGRPLQLR GH FDGD SXQWR QRGDO IRUPDGR SRU ORV Q SXQWRV PxDV SUxR[LPRV D xHVWH
VXEGRPLQLR oN   (O FDUxDFWHU ORFDO GH OD DSUR[LPDFLxRQ VH JDUDQWL]D PHGLDQWH OD
LQWURGXFFLxRQ GH XQD IXQFLxRQ GH SRQGHUDFLxRQ TXH WRPD VX YDORU PxD[LPR HQ HO SXQWR
QRGDO \ HV QXOD IXHUD GHO VXEGRPLQLR GHO SXQWR 
&RQ HO qQ GH TXH OD DSUR[LPDFLxRQ VHD YxDOLGD HQ WRGRV ORV SXQWRV GHO GRPLQLR HO
FRQMXQWR GH ORV VXEGRPLQLRV oN GH ORV SXQWRV QRGDOHV GHEH FXEULU WRGR HO GRPLQLR
$Vxu PLVPR ORV VXEGRPLQLRV FRQWLJXRV GHEHQ VXSHUSRQHUVH GH PRGR TXH HQ ODV ]RQDV
GH LQWHUVHFFLxRQ H[LVWDQ VXqFLHQWHV SXQWRV QRGDOHV SDUD JDUDQWL]DU OD FRQYHUJHQFLD GHO
PxHWRGR   /D GHWHUPLQDFLxRQ GH ORV SXQWRV TXH IRUPDQ HO VXEGRPLQLR GH XQ SXQWR QRGDO
GDGR VH SXHGH GHWHUPLQDU PHGLDQWH XQD WxHFQLFD HIHFWLYD EDVDGD HQ HO FULWHULR GH ORV
?FXDWUR FXDGUDQWHV   
6HD oN HO GRPLQLR GH LQWHUSRODFLxRQ GH XQD IXQFLxRQ X [   8QD DSUR[LPDFLxRQ AX [  D
HVWD IXQFLxRQ HQ oN VH SXHGH HVFULELU HQ OD IRUPD
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,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
VLHQGR X KM ORV YDORUHV GH OD IXQFLxRQ LQFxRJQLWD HQ ORV SXQWRV QRGDOHV GH oN X
K
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M  Q   AX M  AX [ M  VXV DSUR[LPDFLRQHV \ S M FRQWLHQH ODV IXQFLRQHV GH LQWHUSRODFLxRQ
QRUPDOL]DGDV HYDOXDGDV HQ } M } M  } [ M    (Q OD WDEOD , VH UHVXPHQ ODV IXQFLRQHV
HPSOHDGDV HQ XQD GRV \ WUHV GLPHQVLRQHV SDUD GLVWLQWRV YDORUHV GH P FRUUHVSRQGLHQWHV
D LQWHUSRODFLRQHV FRQVWDQWHV OLQHDOHV \ FXGUxDWLFDV
7DEOD ,_ )XQFLRQHV GH LQWHUSRODFLxRQ FRQVWDQWHV OLQHDOHV \ FXDGUxDWLFDV
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(Q JHQHUDO HO QxXPHUR Q GH SXQWRV TXH IRUPDQ HO VXEGRPLQLR HV PD\RU TXH HO RUGHQ P
GH ORV SROLQRPLRV GH ODV IXQFLRQHV GH LQWHUSRODFLxRQ SRU OR TXH OD PDWUL] 6 HV UHFWDQJXODU
\ OD DSUR[LPDFLxRQ QR SXHGH YHULqFDUVH HQ WRGRV ORV SXQWRV QRGDOHV
1R REVWDQWH ORV YDORUHV DSUR[LPDGRV AX [  VH SXHGHQ GHWHUPLQDU PLQLPL]DQGR OD
VXPD SRQGHUDGD GHO FXDGUDGR GH ODV GLIHUHQFLDV HQWUH ORV YDORUHV H[DFWRV X KM \ ORV YDORUHV
DSUR[LPDGRV AX [ M  HQ FDGD SXQWR QRGDO [ M GHO GRPLQLR oN
   HV GHFLU PLQLPL]DQGR HO
VLJXLHQWH IXQFLRQDO FRQ UHVSHFWR D ORV SDUxDPHWURV p 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GRQGH  N [ M [  HV OD IXQFLxRQ GH SRQGHUDFLxRQ HYDOXDGD HQ HO SXQWR [ M \ VX IRUPD \
DSXQWDPLHQWR GHSHQGH GH VX SRVLFLxRQ UHVSHFWR GHO SXQWR DUELWUDULR [  FX\R VXEGRPLQLR

,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
HV oN  *HQHUDOPHQWH HVWD IXQFLxRQ GH SRQGHUDFLxRQ VH VHOHFFLRQD GH PRGR WDO TXH YDOJD OD
XQLGDG HQ HO SXQWR [ \ VH DQXOH IXHUD GH oN  (O GHVDUUROOR FRPSOHWR GH OD PLQLPL]DFLxRQ

GHO IXQFLRQDO  FRQGXFH D
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/D VXVWLWXFLxRQ GH  HQ  SHUPLWH REWHQHU OD H[SUHVLxRQ GH OD IXQFLxRQ DSUR[LPDGD
AX [  HQ HO GRPLQLR oN 
AX [   S W} [  $ b  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% 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 X K  
D SDUWLU GH OD FXDO SRGHPRV GHqQLU XQDV IXQFLRQHV GH IRUPD 1 W[  HQ oN  DQxDORJDV D
ODV TXH VXHOHQ GHqQLUVH HQ ODV DSUR[LPDFLRQHV SRU HOHPHQWRV qQLWRV  AX [   1 W[  X K  
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(V LPSRUWDQWH UHVHaQDU TXH DO WUDWDUVH GH XQD IRUPXODFLxRQ GH PxuQLPRV FXDGUDGRV ORV
YDORUHV GH OD IXQFLxRQ DSUR[LPDGD QR FRLQFLGHQ FRQ ORV YDORUHV GH OD IXQFLxRQ HQ ORV YDORUHV
QRGDOHV AX [ M   X KM  3RU RWUD SDUWH HQ HO FDVR SDUWLFXODU GH TXH HO QxXPHUR GH SXQWRV
GHO VXEGRPLQLR Q  FRLQFLGD FRQ HO JUDGR GHO SROLQLPLR GH ODV IXQFLRQHV LQWHUSRODQWHV
P   HVWD IRUPXODFLxRQ FRLQFLGH FRQ OD DSUR[LPDFLxRQ GHO PxHWRGR GH HOHPHQWRV qQLWRV \
OD IXQFLxRQ GH SRQGHUDFLxRQ QR LQWHUYLHQH 
  ) X Q F LR Q H V G H S R Q G H U D F LxR Q
/DV IXQFLRQHV GH SRQGHUDFLxRQ MXHJDQ XQ SDSHO LPSRUWDQWH HQ HO GHVDUUROOR GH HVWRV
PxHWRGRV VLQ PDOOD 6HJxXQ VHD VX GHqQLFLxRQ VH SXHGHQ REWHQHU GLVWLQWDV IRUPXODFLRQHV
GH PxuQLPRV FXDGUDGRV SRQGHUDGDV  $Vxu VH KDEOD GH IXQFLRQHV GH SRQGHUDFLxRQ ?qMDV
HQ HO VXEGRPLQLR GH LQWHUSRODFLxRQ oM GH XQ SXQWR QRGDO [ M  VL
 M [ M [ M   
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HV GHFLU VH GHqQH XQD PLVPD IXQFLxRQ GH SRQGHUDFLxRQ SDUD FDGD VXEGRPLQLR oM PxHWRGR
’/6 R ? G Lp X VVH OHD VW VTX D UH P HWK RG    \ VH KDEOD GH IXQFLRQHV GH SRQGHUDFLxRQ ?PxRYLOHV
FXDQGR OD IXQFLxRQ GH SRQGHUDFLxRQ GHSHQGH GHO SXQWR GH LQWHUSRODFLxRQ HQ HO TXH VH TXLHUH
HYDOXDU OD DSUR[LPDFLxRQ \ WRPD HO YDORU PxD[LPR HQ GLFKR SXQWR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) LJ   _ 5HSUHVHQWDFLxRQ FXDOLWDWLYD GHO DMXVWH GH XQD IXQFLxRQ SRU PxuQLPRV FXDGUDGRV
SRQGHUDGRV D LQWHUSRODFLxRQ GH ORV SXQWRV QRGDOHV E IXQFLxRQ GH SRQGHUD
FLxRQ ?qMD oM LQGLFD HO VXEGRPLQLR GHO SXQWR QRGDO [ M   \ F IXQFLxRQ GH
SRQGHUDFLxRQ ?PxRYLO oN HV HO VXEGRPLQLR GH XQ SXQWR DUELWUDULR [ N  
VLHQGR oN HO VXEGRPLQLR GHO SXQWR DUELWUDULR [ N
  PxHWRGRV 0/6 R ? P R YLQ J OHD VW
VTX D UH P HWK RG V   (Q HVWH FDVR OD GHqQLFLxRQ GH IXQFLRQHV GH SRQGHUDFLxRQ GLVWLQWDV
SDUD FDGD SXQWR GH LQWHUSRODFLxRQ HV VXPDPHQWH GLIxuFLO 3RU HVWH PRWLYR HV FRQYHQLHQWH
FRQVWUXLU ODV IXQFLRQHV GH SRQGHUDFLxRQ DVRFLDGDV D ORV SXQWRV QRGDOHV [ M  GH PRGR
TXH  N [ M [ N  VH VXVWLWX\H SRU  M [ M [ N   (Q ORV HM HPSORV TXH VH SUHVHQWDQ HQ HVWH
DUWxuFXOR VH KDQ HPSOHDGR IXQFLRQHV GH SRQGHUDFLxRQ GH WLSR JDXVVLDQR    HQ ODV FXDOHV

,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
 M [ M [ N    M G   VLHQGR G OD GLVWDQFLD HQWUH XQ SXQWR QRGDO [ M \ HO SXQWR DUELWUDULR
[ N G  N[ L b [ N N   \ OD IXQFLxRQ  M G  HV GH OD IRUPD
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GRQGH G P D [ HV HO GRPLQLR GH LQrXHQFLD GH OD IXQFLxRQ GH SRQGHUDFLxRQ HQ oN \ F HV
XQ SDUxDPHWUR TXH GHqQH OD IRUPD GH HVWD IXQFLxRQ  (Q OD ELEOLRJUDIxuD     VH SXHGHQ
HQFRQWUDU GLVWLQWDV YDULDQWHV SDUD OD GHWHUPLQDFLxRQ GH HVWRV YDORUHV
  ’ H U LY D F LxR Q G H OD V IX Q F LR Q H V G H IR U P D
&RPR VH KD FRPHQWDGR HQ ODV IRUPXODFLRQHV GH PxuQLPRV FXDGUDGRV ?PxRYLOHV ODV
IXQFLRQHV GH SRQGHUDFLxRQ GHSHQGHQ GHO SXQWR GH LQWHUSRODFLxRQ [  (OOR LPSOLFD TXH
HO FxDOFXOR GH ODV GHULYDGDV GH ODV IXQFLRQHV GH IRUPD  UHTXLHUH WDPELxHQ GHULYDU OD
PDWUL] & [   &RPR HMHPSOR SDUD SUREOHPDV HQ XQD GLPHQVLxRQ ODV SULPHUDV \ VHJXQGDV
GHULYDGDV GH ODV IXQFLRQHV GH IRUPD VRQ
G 1 W[ 
G [
 
G S W} [  
G [
& [   S W} [  
G & [ 
G [
G 1 W[ 
G [ 
 
G S W} [  
G [ 
& [   S W} [  
G & [ 
G [ 
 
G S W} [  
G [




G & [ 
G [
 & [ : b [ 
G : [ 
G [
, b 3 W& [  
G  & [ 
G [ 
 b & [ : b [  G : [ 
G [
3 W
G & [ 
G [
 & [ : b [ 
G  : [ 
G [ 
, b 3 W& [  

GRQGH ODV PDWULFHV 3  : [  \ & [  YLHQHQ GDGDV SRU    \   \ , HV OD PDWUL]
LGHQWLGDG ODV H[SUHVLRQHV GH ODV GHULYDGDV GH RUGHQ VXSHULRU \ SDUD SUREOHPDV HQ GRV
\ WUHV GLPHQVLRQHV VH REWLHQHQ GH PRGR DQxDORJR 
(Q HO FDVR GH ODV IRUPXODFLRQHV GH PxuQLPRV FXDGUDGRV ?qMDV HQ ODV TXH ODV IXQFLRQHV
GH SRQGHUDFLxRQ QR GHSHQGHQ GHO SXQWR GH LQWHUSRODFLxRQ OD PDWUL] & HV LQGHSHQGLHQWH
GH [ \ HO FxDOFXOR GH ODV GHULYDGDV GH ODV IXQFLRQHV GH IRUPD D SDUWLU GH  VH VLPSOLqFD
QRWDEOHPHQWH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’H KHFKR DOJXQRV DXWRUHV SURSRQHQ HO HPSOHR GH ODV H[SUHVLRQHV  FRPR DSUR[L
PDFLRQHV D ODV GHULYDGDV GH ODV IXQFLRQHV GH IRUPD HQ ODV IRUPXODFLRQHV GH PxuQLPRV
FXDGUDGRV ?PxRYLOHV GHELGR D VX FRQVLGHUDEOHPHQWH PHQRU FRVWH FRPSXWDFLRQDO

,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
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6HDQ $ \ % GRV RSHUDGRUHV GLIHUHQFLDOHV o HO GRPLQLR GH VROXFLxRQ GHO SUREOHPD \ VHD
c VX FRQWRUQR c  cW > cX   (Q HVWRV WxHUPLQRV SRGHPRV HVFULELU HO VLJXLHQWH SUREOHPD
GH FRQWRUQR HVFDODU
$ X   E HQ o 
FRQ ODV FRQGLFLRQHV GH FRQWRUQR
% X   W HQ cW
X b X S   HQ cX

GRQGH X HV OD IXQFLxRQ VROXFLxRQ E \ W UHSUHVHQWDQ ODV DFFLRQHV TXH DFWxXDQ VREUH HO GRPLQLR
o \ VREUH VX FRQWRUQR cW \ X S VRQ ORV YDORUHV SUHVFULWRV GH X HQ HO FRQWRUQR cX 
/D DSOLFDFLxRQ GHO PxHWRGR GH UHVLGXRV SRQGHUDGRV SHUPLWH REWHQHU XQD IRUPD
YDULDFLRQDO GH HVWH SUREOHPD HQ WxHUPLQRV GH OD DSUR[LPDFLxRQ AX D OD IXQFLxRQ LQFxRJQLWD X 
HQ OD IRUPD=
o
kM >$ 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 b E @ Go
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=
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TXH GHEH VDWLVIDFHUVH SDUD WRGRV ORV PLHPEURV GHO FRQMXQWR GH ODV Q S IXQFLRQHV kM 
EkM
\
EEkM GH XQD GHWHUPLQDGD FODVH GH IXQFLRQHV GH WHVW GHqQLGDV HQ o cW \ cX   
/D VHOHFFLxRQ GH GLIHUHQWHV IXQFLRQHV GH WHVW HQ OD IRUPD YDULDFLRQDO JHQHUDO SHUPLWH
OD GHULYDFLxRQ GH GLVWLQWDV IRUPXODFLRQHV &RQ HO qQ GH REWHQHU ODV PxD[LPDV YHQWDMDV
GHO FDUxDFWHU ?VLQ PDOOD GH OD DSUR[LPDFLxRQ VH SURSRQH DGRSWDU XQD IRUPXODFLxRQ
GH FRORFDFLxRQ SXQWXDO kM  
EkM  EEkM  sM  GRQGH sM HV OD GHOWD GH ’LUDF  
2WURV DXWRUHV         KDQ SURSXHVWR IRUPXODFLRQHV DOWHUQDWLYDV EDVDGDV HQ PxHWRGRV
LQWHJUDOHV SRU HMHPSOR HVTXHPDV GH WLSR *DOHUNLQ  TXH UHTXLHUHQ QR REVWDQWH HO HPSOHR
GH PDOODV DX[LOLDUHV GH HOHPHQWRV SDUD HYDOXDU ORV WxHUPLQRV LQWHJUDOHV UHVXOWDQWHV &RQ
HO HVTXHPD GH FRORFDFLxRQ SXQWXDO VH REWLHQHQ ODV HFXDFLRQHV GLVFUHWL]DGDV
>$  AX  @ M b EM   M  Q S HQ o
>%  AX  @ M b WM   M  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$KRUD GDGR XQ FRQMXQWR GH Q S IXQFLRQHV GH SUXHED I 1 LJ GHqQLGDV HQ o OD
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,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
VLHQGR Q S HO QxXPHUR WRWDO GH SXQWRV QRGDOHV VHOHFFLRQDGRV GHO GRPLQLR GH VROXFLxRQ GHO
SUREOHPD 6L ODV IXQFLRQHV 1 W VH FRQVWUX\HQ VHJxXQ OD IRUPXODFLxRQ GH PxuQLPRV FXDGUDGRV
?PxRYLOHV SUHVHQWDGD _HFXDFLxRQ _ REWHQHPRV HO VLVWHPD GH HFXDFLRQHV OLQHDOHV
. X K  I 
FX\D PDWUL] GH FRHqFLHQWHV VH REWLHQH D SDUWLU H[FOXVLYDPHQWH GH OD LQIRUPDFLxRQ GH ORV
Q S SXQWRV QRGDOHV /D PDWUL] . . ML  >$ 1 L @ M  >% 1 L @ M  HV XQD PDWUL] YDFxuD
GHELGR DO FDUxDFWHU ORFDO GH OD DSUR[LPDFLxRQ QR QHFHVDULDPHQWH VLPxHWULFD \ HO YHFWRU I
VH REWLHQH GH ODV FRQWULEXFLRQHV GH ORV WxHUPLQRV E  W \ ORV YDORUHV SUHVFULWRV X S  (O YHFWRU
X K FRQWLHQH ORV YDORUHV GH OD IXQFLxRQ LQFxRJQLWD HQ ORV SXQWRV QRGDOHV
/D YDOLGDFLxRQ GH HVWD IRUPXODFLxRQ GH PxuQLPRV FXDGUDGRV SRQGHUDGRV FRQ XQ HVTXHPD
GH &RORFDFLxRQ 3XQWXDO KD VLGR UHDOL]DGD FRQ GLIHUHQWHV SUREOHPDV GH WHVW QXPxHULFRV   
\ KD VLGR DSOLFDGD FRQ UHVXOWDGRV SURPHWHGRUHV D OD VROXFLxRQ GH SUREOHPDV HQ PHFxDQLFD
GH rXLGRV  (Q HO VLJXLHQWH DSDUWDGR SUHVHQWDUHPRV OD DSOLFDFLxRQ GH HVWH WLSR GH
IRUPXODFLRQHV D OD UHVROXFLxRQ GH SUREOHPDV GH SRWHQFLDO FRQ DSOLFDFLRQHV GH LQWHUxHV
HQ OD LQJHQLHUxuD FRQFUHWDPHQWH HQ HO xDPELWR GH OD LQJHQLHUxuD HOxHFWULFD
 $ 3 / ,& $ & , x2 1 $ 8 1 3 5 2 % / ( 0 $ ’ ( 3 2 7 ( 1 & ,$ /
8Q VLVWHPD VHJXUR GH WLHUUDV GH XQD LQVWDODFLxRQ HOxHFWULFD GHEH JDUDQWL]DU OD LQWHJULGDG
GH ORV HTXLSRV \ OD FRQWLQXLGDG GHO VXPLQLVWUR GH HOHFWULFLGDG EDMR FRQGLFLRQHV GH IDOOR
GH PRGR TXH ODV FRUULHQWHV GH SxHUGLGD SURGXFLGDV VH GLVLSHQ GH IRUPD HIHFWLYD HQ HO
WHUUHQR \ DVHJXUDU TXH ODV SHUVRQDV TXH WUDEDMDQ R FLUFXODQ SRU ODV LQPHGLDFLRQHV GH
XQD LQVWDODFLxRQ SXHVWD D WLHUUD QR HVWxHQ H[SXHVWDV D GHVFDUJDV HOxHFWULFDV SHOLJURVDV 3DUD
ORJUDU HVWRV GRV RE MHWLYRV OD UHVLVWHQFLD HTXLYDOHQWH GHO VLVWHPD GH WLHUUDV GHEH VHU OR
VXqFLHQWHPHQWH EDMD SDUD JDUDQWL]DU TXH OD FRUULHQWH HOxHFWULFD VH GLVLSD HQ HO WHUUHQR
D WUDYxHV GH OD UHG GH WLHUUDV HQ WDQWR TXH ODV PxD[LPDV GLIHUHQFLDV GH SRWHQFLDO HQWUH
SXQWRV SUxR[LPRV GH OD VXSHUqFLH GHO WHUUHQR GHEHQ PDQWHQHUVH SRU GHEDMR GH FLHUWRV
OxuPLWHV WHQVLRQHV GH SDVR PDOOD \ FRQWDFWR     
(O IHQxRPHQR IxuVLFR TXH VXE\DFH D OD GLVLSDFLxRQ GH FRUULHQWHV HOxHFWULFDV HQ XQ WHUUHQR
VH SXHGH HVWXGLDU HQ HO PDUFR GH OD 7HRUxuD GHO (OHFWURPDJQHWLVPR GH 0D[ZHOO (Q HVWH
FDVR VL VH UHVWULQJH HO DQxDOLVLV D OD REWHQFLxRQ GH OD UHVSXHVWD HOHFWURFLQxHWLFD HQ HVWDGR
HVWDFLRQDULR \ VH GHVSUHFLD OD UHVLVWHQFLD LQWHUQD GH ORV HOHFWURGRV GH WLHUUD HO SUREOHPD
WULGLPHQVLRQDO DVRFLDGR D OD GHULYDFLxRQ GH FRUULHQWH HOxHFWULFD HQ XQ VXHOR YLHQH GDGD SRU
G LY      b r J U D G 9 HQ ( 
 WQ (   HQ c(  9  9 c HQ c 9 b   VL M[ M   

VLHQGR ( GHQRWD HO WHUUHQR r VX WHQVRU GH FRQGXFWLYLGDGHV c( OD VXSHUqFLH GHO WHUUHQR
Q ( VX YHUVRU QRUPDO H[WHULRU XQLWDULR \ c OD VXSHUqFLH GH ORV HOHFWURGRV
     $Vxu
FXDQGR HO HOHFWURGR DGTXLHUH XQ QLYHO GH SRWHQFLDO 9 c ?QLYHO GH SRWHQFLDO GH WLHUUD  R

,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
* UR X Q G 3 R WHQ WLD O 5 LVH * 3 5  UHVSHFWR GH XQ SXQWR UHPRWR OD VROXFLxRQ D HVWH SUREOHPD
SURSRUFLRQD HO SRWHQFLDO 9 \ OD GHQVLGDG GH FRUULHQWH  HQ XQ SXQWR DUELWUDULR [  3RU
RWUD SDUWH GDGR TXH 9 \  VRQ SURSRUFLRQDOHV D 9 c VH SXHGH DGRSWDU OD FRQGLFLxRQ GH
FRQWRUQR XQLWDULD 9 c   VLQ SxHUGLGD DOJXQD GH JHQHUDOLGDG
  
(Q ORV FDVRV HQ TXH OD FRQGXFWLYLGDG GHO WHUUHQR YDUxuH SRFR HQ ORV DOUHGHGRUHV GHO
VLVWHPD GH WLHUUDV SXHGH DVXPLUVH OD KLSxRWHVLV GH WHUUHQR LVxRWURSR \ KRPRJxHQHR  
SRU OR TXH HO WHQVRU r VH VXHOH VXVWLWXLU SRU XQD FRQGXFWLYLGDG HVFDODU DSDUHQWH r 
(V REYLR TXH PRGHORV TXH FRQWHPSOHQ WRGDV ODV YDULDFLRQHV GH OD FRQGXFWLYLGDG GHO
WHUUHQR VHUxuDQ LQDERUGDEOHV WDQWR GHVGH HO SXQWR GH YLVWD WxHFQLFR FRPR HFRQxRPLFR
8QD DSUR[LPDFLxRQ XVXDO HQ OD SUxDFWLFD FXDQGR OD FRQGXFWLYLGDG QR HV XQLIRUPH FRQ
OD SURIXQGLGDG FRQVLVWH HQ DVXPLU TXH HO WHUUHQR HVWxD HVWUDWLqFDGR HQ XQ QxXPHUR GH
FDSDV KRUL]RQWDOHV FRQ GLVWLQWD FRQGXFWLYLGDG FDGD XQD GH HOODV $Vxu HQ OD SUxDFWLFD HV
DPSOLDPHQWH DFHSWDGR TXH XQ PRGHOR GH GRV FDSDV WUHV D OR VXPR HV VXqFLHQWH SDUD
REWHQHU GLVHaQRV VXqFLHQWHPHQWH VHJXURV GH XQ VLVWHPD GH WLHUUDV   (Q ORV PRGHORV GH
WHUUHQR GH GRV FDSDV HO WHQVRU GH FRQGXFWLYLGDGHV r VH VXVWLWX\H HQ HO HVWUDWR VXSHULRU
(  SRU XQD FRQGXFWLYLGDG HVFDODU DSDUHQWH TXH VH HVWLPD H[SHULPHQWDOPHQWH r   \ HQ
HO HVWUDWR LQIHULRU (  SRU XQD FRQGXFWLYLGDG r   &RQ HVWH WLSR GH PRGHOR FXDQGR HO
HOHFWURGR GH WLHUUD HVWxD HQWHUUDGR HQ HO HVWUDWR VXSHULRU HO SUREOHPD  VH UHGXFH DO
VLJXLHQWH SUREOHPD H[WHULRU GH 1HXPDQQ
d9    HQ (   d9    HQ (  
G 9 
G Q







9   9 c HQ c 9  b   \ 9  b   VL M[ M   

GRQGH (  \ (  VRQ ORV HVWUDWRV VXSHULRU H LQIHULRU c/ HV OD LQWHUIDVH HQWUH DPERV r  \
r  VRQ VXV FRQGXFWLYLGDGHV \ 9  \ 9  VRQ ORV SRWHQFLDOHV HQ DPEDV FDSDV
  
(Q ORV xXOWLPRV DaQRV ORV DXWRUHV KHPRV SURSXHVWR GLYHUVDV IRUPXODFLRQHV QXPxHULFDV
EDVDGDV HQ HO PxHWRGR GH HOHPHQWRV GH FRQWRUQR SDUD HO DQxDOLVLV GH VLVWHPDV GH WLHUUDV
GH JUDQGHV LQVWDODFLRQHV HOxHFWULFDV WDQWR HQ HO FDVR GH PRGHORV GH WHUUHQR XQLIRUPH
FRPR HQ WHUUHQRV HVWUDWLqFDGRV (VWDV WxHFQLFDV KDQ VXSXHVWR XQ QRWDEOH DYDQFH HQ HO
FxDOFXOR \ GLVHaQR GH HVWH WLSR GH LQVWDODFLRQHV DO SURSRUFLRQDU XQ PxHWRGR HIHFWLYR \
PDWHPxDWLFDPHQWH ELHQ IXQGDPHQWDGR SDUD VX DQxDOLVLV (VWDV IRUPXODFLRQHV KDQ VLGR
LQFRUSRUDGDV D XQ VLVWHPD GH &$’ SDUD SXHVWDV D WLHUUD GH VXEHVWDFLRQHV HOxHFWULFDV
FRQ HO TXH VH KDQ FDOFXODGR QXPHURVDV UHGHV GH WLHUUD GH LQVWDODFLRQHV UHDOHV      
1R REVWDQWH OD DSOLFDFLxRQ GH HVWDV WxHFQLFDV EDVDGDV HQ HO 0(& HQ ORV FDVRV GH PRGHORV
GH WHUUHQR HVWUDWLqFDGRV HQ XQ QxXPHUR PD\RU GH FDSDV R PRGHORV GH VXHOR KHWHUxRJHQHRV
LPSOLFDQ XQ FRQVLGHUDEOH HVIXHU]R FRPSXWDFLRQDO 3RU RWUD SDUWH OD JHRPHWUxuD HVSHFxuqFD
GH HVWRV HOHFWURGRV GH WLHUUD HQ OD SUxDFWLFD XQD PDOOD GH FRQGXFWRUHV FLOxuQGULFRV
GH JUDQ ORQJLWXG HQ FRPSDUDFLxRQ FRQ VX GLxDPHWUR KDFH SUxDFWLFDPHQWH LPSRVLEOH HO
HPSOHR GH PxHWRGRV QXPxHULFRV HVWxDQGDU HOHPHQWRV qQLWRV R GLIHUHQFLDV qQLWDV  GDGR
TXH OD REWHQFLxRQ GH UHVXOWDGRV VXqFLHQWHPHQWH SUHFLVRV UHTXHULUxuD XQ HOHYDGxuVPR FRVWH
FRPSXWDFLRQDO SRU OD GLVFUHWL]DFLxRQ GHO GRPLQLR HO WHUUHQR  3RU HVWRV PRWLYRV KHPRV

,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
D  E 
) LJ   _ (OHFWURGR WRURLGDO HQWHUUDGR D XQD SURIXQGLGDG GH  P D GLVWULEXFLxRQ
HPSOHDGD GH SXQWRV QRGDOHV  SXQWRV  \ E HVTXHPD GHO GRPLQLR GH
VROXFLxRQ GHO SUREOHPD
RSWDGR SRU LQYHVWLJDU OD DSOLFDFLxRQ GH PxHWRGRV QXPxHULFRV ?VLQ PDOOD SDUD OD VROXFLxRQ
GH HVWH WLSR GH SUREOHPD GH SRWHQFLDO
(O HM HPSOR TXH SUHVHQWDPRV FRQVLVWH HQ OD UHVROXFLxRQ GHO SUREOHPD  PHGLDQWH
XQD IRUPXODFLxRQ GH PxuQLPRV FXDGUDGRV SRQGHUDGRV FRQ XQ HVTXHPD GH &RORFDFLxRQ
3XQWXDO DSOLFDGR D XQ HOHFWURGR WRURLGDO HQWHUUDGR KRUL]RQWDOPHQWH D XQD SURIXQGLGDG
GH  P (O GLxDPHWUR LQWHULRU GHO WRUR HV  P \ HO GLxDPHWUR GHO HOHFWURGR HV GH  P
(O WHUUHQR VH FRQVLGHUD HVWUDWLqFDGR HQ GRV FDSDV HQ HO TXH HO HVSHVRU GH OD VXSHULRU
HV  P \ OD UHODFLxRQ HQWUH ODV FRQGXFWLYLGDGHV HV GH  D  r    r    ’HELGR D OD
VLPHWUxuD GH HVWH SUREOHPD OD VROXFLxRQ VH SXHGH REWHQHU PHGLDQWH XQ PRGHOR HQ ’ (VWH
HM HPSOR VH KD UHVXHOWR FRQ XQD GLVWULEXFLxRQ GH  SXQWRV QRGDOHV REWHQLGRV PHGLDQWH
HO SURJUDPD *(18   /DV IXQFLRQHV GH LQWHUSRODFLxRQ HPSOHDGDV VRQ OLQHDOHV \ WRGRV
ORV VXEGRPLQLRV FRQWLHQHQ DO PHQRV FLQFR SXQWRV
/D qJXUD  PXHVWUD XQ HVTXHPD GHO GRPLQLR GH VROXFLxRQ GHO SUREOHPD SODQWHDGR \ OD
GLVWULEXFLxRQ GH SXQWRV HPSOHDGD HQ HO DQxDOLVLV (Q OD qJXUD  VH PXHVWUDQ ORV UHVXOWDGRV
OxuQHDV GH LVRSRWHQFLDO \ GLVWULEXFLxRQ GH SRWHQFLDO HQ HO WHUUHQR DOUHGHGRU GHO HOHFWURGR
REWHQLGRV FRQ OD IRUPXODFLxRQ GH PxuQLPRV FXDGUDGRV SRQGHUDGD HQ HO FDVR GH FRQVLGHUDU
HO WHUUHQR IRUPDGR SRU XQ xXQLFR HVWUDWR GH FRQGXFWLYLGDG FRQVWDQWH (Q OD qJXUD  VH

,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
) LJ   _ (OHFWURGR WRURLGDO HQWHUUDGR D XQD SURIXQGLGDG GH  P OxuQHDV GH LVRSRWHQFLDO
DOUHGHGRU GHO HOHFWURGR HQ OD KLSxRWHVLV GH WHUUHQR LVxRWURSR \ KRPRJxHQHR \
GLVWULEXFLxRQ GH ORV QLYHOHV GH SRWHQFLDO HQ HO WHUUHQR
PXHVWUDQ ORV UHVXOWDGRV GHO DQxDOLVLV GH XQ HOHFWURGR GH WLHUUD WRURLGDO HQWHUUDGR HQ XQ
WHUUHQR HVWUDWLqFDGR HQ GRV FDSDV (VWRV UHVXOWDGRV FRQFXHUGDQ VLJQLqFDWLYDPHQWH FRQ
ORV REWHQLGRV WDQWR PHGLDQWH XQ SURJUDPD GH HOHPHQWRV qQLWRV FRPR HPSOHDQGR XQD
GLVWULEXFLxRQ GH SXQWRV PX\ GHQVD $Vxu PLVPR HO HPSOHR GH IXQFLRQHV GH LQWHUSRODFLxRQ

,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
GH RUGHQ VXSHULRU FXDGUxDWLFDV SHUPLWH REWHQHU UHVXOWDGRV GH PD\RU SUHFLVLxRQ FRQ XQ
SHTXHaQR LQFUHPHQWR GHO FRVWH FRPSXWDFLRQDO
) LJ   _ (OHFWURGR WRURLGDO HQWHUUDGR D XQD SURIXQGLGDG GH  P OxuQHDV GH LVRSRWHQFLDO
DOUHGHGRU GHO HOHFWURGR FRQVLGHUDQGR HO WHUUHQR HVWUDWLqFDGR HQ GRV FDSDV
r    r    \ GLVWULEXFLxRQ GH ORV QLYHOHV GH SRWHQFLDO HQ HO WHUUHQR

,JQDVL &RORPLQDV *RQ]DOR 0RVTXHLUD 0DU &KDR )HUPxuQ 1DYDUULQD \ 0DQXHO &DVWHOHLUR
 & 2 1 & / 8 6 ,2 1 ( 6
(Q HVWH DUWxuFXOR VH KD SUHVHQWDGR OD DSOLFDFLxRQ GH XQD IRUPXODFLxRQ GH PxuQLPRV
FXDGUDGRV SRQGHUDGD FRQ XQ HVTXHPD GH &RORFDFLxRQ 3XQWXDO D OD UHVROXFLxRQ GH XQ
SUREOHPD GH SRWHQFLDO HQ HO xDPELWR GH OD LQJHQLHUxuD HOxHFWULFD $ GLIHUHQFLD GH RWUDV
IRUPXODFLRQHV VLQ PDOOD TXH UHTXLHUHQ OD HYDOXDFLxRQ GH WxHUPLQRV LQWHJUDOHV HVWH PxHWRGR
WLHQH OD YHQWDMD GH QR SUHFLVDU QLQJXQD PDOOD DX[LOLDU SRU OR TXH HV SRVLEOH REWHQHU OD
VROXFLxRQ DO SUREOHPD GH FRQWRUQR SODQWHDGR HQ ORV HMHPSORV PRVWUDGRV HO DQxDOLVLV GH
XQ HOHFWURGR GH WLHUUD HQ GRV WLSRV GLIHUHQWHV GH WHUUHQR D SDUWLU GH OD LQIRUPDFLxRQ GH
XQ QxXPHUR qQLWR GH SXQWRV GHO GRPLQLR
(VWH WLSR GH WxHFQLFDV QXPxHULFDV SXHGH UHSUHVHQWDU XQ DYDQFH LPSRUWDQWH HQ HO DQxDOLVLV
FRPSXWDFLRQDO GH PXFKRV SUREOHPDV HQ OD LQJHQLHUxuD HQ ORV TXH QR HV SRVLEOH HO HPSOHR
GH PxHWRGRV QXPxHULFRV HVWxDQGDU FRPR HOHPHQWRV qQLWRV R HOHPHQWRV GH FRQWRUQR GHELGR
D ORV SURKLELWLYRV UHTXLULPLHQWRV FRPSXWDFLRQDOHV QHFHVDULRV HQ HO SURFHVR GH GLVFUHWL]D
FLxRQ 2EYLDPHQWH WDQWR HO HVWXGLR QXPxHULFR HQ SURIXQGLGDG GH HVWRV PxHWRGRV IXQGD
PHQWR PDWHPxDWLFD FRQYHUJHQFLD HVWDELOLGDG FRQVLVWHQFLD HWF  FRPR ORV UHODWLYRV D
VXV DSOLFDFLRQHV SUxDFWLFDV HVWxDQ WRGDYxuD HQ IDVH GH GHVDUUROOR /RV UHVXOWDGRV REWHQLGRV
KDVWD HO PRPHQWR HQ ORV HM HPSORV TXH VH DQDOL]DGR FRQ GLVWLQWDV GLVWULEXFLRQHV GH
SXQWRV VRQ SURPHWHGRUHV SXGLxHQGRVH REWHQHU UHVXOWDGRV PxDV SUHFLVRV DXPHQWDQGR HO
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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